THE presence of the long-eared bat genus Nyctophilus in New Caledonia was reported by Trouessart (1915) . He listed a specimen which he assigned to "N. major = N. timoriensis" on the basis of the generic revision of Thomas (1915) but did not provide further comment. This specimen is in the Muséum National d'Histoire Naturelle, Paris (number 1897-23) and the only accompanying data is "Nouméa, 1897, Dupuy" (M. Tranier, pers. comm.) . This record has been largely ignored in the literature and the genus was not recognised from New Caledonia prior to Flannery (1995) , who reported the capture of additional specimens.
The majority of Nyctophilus species occur in Australia and New Guinea. Six species are recognised from Australia: N. arnhemensis and N. walkeri from northern Australia; N. bifax from northern and eastern Australia, N. gouldi from eastern and southwestern Australia, N. timoriensis from the southern half of the continent and N. geoffroyi which occurs over much of the continent (Churchill 1998) . The distinctive N. microdon is restricted to higher elevations of Papua New Guinea (PNG) and N. microtis is widely distributed throughout PNG (Bonaccorso 1998). Two further species are recorded from a limited number of locations in New Guinea: N. timoriensis from PNG (Hill and Pratt 1981; Bonaccorso 1998) and N. bifax from West Irian and PNG (Tate 1952; Bonaccorso 1998) . Two species are known from single specimens: N. heran from Lembata Island, Indonesia (Kitchener et al. 1991) and N. howensis, a possible subfossil from Lord Howe Island (McKean 1975) . Although Geoffroy described N. timoriensis in 1806 from material thought to have been collected in Timor, the country of origin of the type material remains in doubt ( Temminck 1840; Hill and Pratt 1981) . The genus was also thought to occur in Fiji (Dobson 1878; Miller 1907) , but insufficient information accompanies the material (lodged in the British Musuem of Natural History) to enable confirmation of the country of origin (J.E. Hill, pers. comm.) .
In May 1990, an Australian Museum team obtained a specimen of Nyctophilus in mist-nets set in rainforest on Mt Koghis, near Nouméa. A further two specimens were mist-netted at the same site in May, 1991 as part of a mammal survey of the southwestern Pacific (Flannery 1995) . These specimens confirmed the presence of the genus on New Caledonia, and represent an undescribed species.
METHODS
Eighteen cranial and dental characters and 14 external characters were measured as defined by Kitchener et al. (1986) except for the following: greatest skull length was taken from the most posterior projection of the skull; condylobasal length was taken from the posterior of the occipital condyles; interbulla breadth was taken from the innermost surface of the auditory bullae; basalar length, from the anterior margin of the foramen magnum to the anterior border of the mesopterygoid fossa; metacarpal lengths of digit 3 and digit 5 were taken from the anterior of the forearm with the wings folded. All specimens measured were adult.
External, skull and dental measurements were taken using a dial vernier calliper except for the following measurements that were made using a graticule (1 division = 0.082 mm) at x 12 magnification with a binocular microscope: mesopterygoid fossa breadth; palatal length; bulla length; interbulla breadth; length and breadth of M 3 and basalar length. Capitalised colours in the text follow colour nomenclature of Smithe (1975) . Statistical analyses were undertaken using SYSTAT version 7.0 (SPSS Inc., 1997).
SYSTEMATICS

Nyctophilus nebulosus new species
Holotype. Australian Museum number M23730 (field number FP1), adult male in alcohol, fixed in 10 % formalin, skull extracted. Collected on Mt Koghis on 10 May, 1991 by T.F. Flannery at 1745 hr as it flew into a mist-net. 
Paratypes
Diagnosis.
Distinguished from all other Nyctophilus by the following combination of characters: ears moderately long; postnasal elevation well developed, without distinctive "Y"-shaped vertical groove (Fig.  1) ; skull relatively broad, bullae moderately reduced (Fig. 2) and moderately reduced upper and lower third molars.
Differs from N. gouldi in having relatively smaller auditory bullae (Fig. 3) ; third molars relatively larger -M 3 with relatively longer premetacrista and M 3 with relatively larger talonid; g reater zygomatic breadth for skulls of equivalent length; much darker dorsal and ventral fur colour; tips of ventral fur dull rather than pale and far less contrast in general fur colour between dorsal and ventral fur; glans penis with relatively larger urethral lappets. Differs from eastern Australian populations of N. timoriensis in having a less robust skull; smaller skull and dental dimensions (e.g., greatest skull length < 18.5 mm, outer breadth C 1 -C 1 < 5.5 mm); baculum with thicker shaft, and darker fur colour. Differs from N. geoffroyi in having a longer forearm length (> 41.6 mm); much darker dorsal and ventral fur colour compared to the contrasting light ventral fur and darker dorsal fur of N. geoffroyi; postnasal bump lacks a pronounced "Y" shaped median vertical groove; skull with relatively smaller bullae; mesopterygoid fossa relatively more elongate; glans penis lacks a dorsal ridge and a distinct distal "beak"; baculum with much thicker shaft and relatively shorter proximal end. Differs from N. bifax in the conspicuously greater development of the post-nasal elevation (Fig. 1) ; darker fur colour; glans penis with relatively much larger urethral lappets; distal tip of baculum forms a solid point (Fig. 4) , rather than being bifid. Differs from N. arnhemensis as outlined for N. bifax and differs further in larger size (e.g. forearm length > 40.0 mm, greatest skull length > 16.1 mm) and relatively longer ears.
Readily distinguished from N. microtis by much longer ears (> 21.0 mm) which are joined by a high membrane, which is absent in N. microtis; anterior margin of tragus more markedly convex; darker fur colour; relatively larger postnasal elevation; relatively less robust dentition; relatively larger bullae (bulla length > 3.2 mm); relatively narrower skull; glans penis with much larger urethral lappets; baculum with solid rather than bifid, distal point. Readily distinguished from N. walkeri by much larger overall size, e.g., forearm length > 37 mm, greatest skull length > 14.0 mm; ear length > 16.5 mm; conspicuously larger postnasal elevation and relatively much larger urethral lappets. Readily distinguished from N. microdon by relatively smaller, thicker tragus, ears relatively shorter and narrower; far less pronounced depression between noseleaf and postnasal elevation; skull conspicuously larger (greatest skull length > 16.0 mm), relatively broader, and bullae relatively smaller. Glans penis with much larger urethral lappets; baculum thicker with solid distal point. Differs from N. heran in being larger, e.g., greatest skull length 17.4 mm compared to 16.7; relatively narrower zygomatic breadth; less reduced M 3 (length/breadth = 0.49 compared to 0.42); relatively smaller bullae; glans penis with relatively larger urethral lappets; baculum with much thicker shaft. Readily distinguished from N. howensis (known only from holotype skull) which has a far less inflated cranium resulting in a nearly flat lateral skull profile; a relatively much larger rostrum; and is larger, e.g., greatest skull length 23.2 mm compared to 17.4 mm, C 1 -M 3 is 8.0 mm compared to 6.2 mm.
Description. Selected external and cranial measurements are provided for the holotype, paratypes and referred specimen in Table 1 . The wing epiphyseal joints are fully fused in the holotype and paratypes, as is the basioccipital joint in the holotype and paratype, indicative of having attained maturity. The referred specimen is a subadult with unfused epiphyseal joints. Of the two adult females, the teats of M21587 are rudimentary and show no obvious sign of being regressed while that of M23731 are regressed.
Skull and dental morphology is typical of the genus. The bullae are moderately inflated, the basioccipital pits are moderately deep. The extent of reduction of M 3 is intermediate for the genus, being more reduced than the extremes present in the least reduced condition of N. microdon, and far less reduced than members of the N. timoriensis complex. The third molars are less reduced than in N. gouldi and the reduction in the length of M 3 in that species is accompanied by a reduction in the relative size of the talonid of M 3 . In the holotype male, the ratio of M 3 length/breadth is 0.5 and 0.49 in the paratype female M21587, compared to 0.39 -0.47 (n = 50) in N. gouldi. The premetacrista of M 3 is relatively longer in N. nebulosus.
A medium to large sized member of the genus as illustrated by forearm length (42 -43 mm, n = 3), compared to the smallest species N. walkeri (mean = 34.36 mm, range = 32.3 -36.6 mm, n = 19) and the largest, N. timoriensis (mean = 45.19 mm, range = 41.3 -49.4 mm, n = 31). Anterior margin of tragus concave; relative size and shape of the tragus is typical for the genus. The postnasal elevation is well developed, extending above the noseleaf by a distance about equal to the height of the noseleaf. The postnasal elevation is divided by a weak vertical median groove. The postnasal elevation in the illustration of this species by Flannery (1995) gives the incorrect impression of a low structure similar to N. bifax, however this has possibly resulted from the oblique angle from which it has been drawn. The ears are joined by a membrane which extends some 5 -6 mm above the head.
Skin colour of the ears, wing membranes, and snout is Dark Greyish Brown. A distinct difference in fur colour was evident between each sex in the field (T.F. Flannery, pers. comm.); the male being dark reddish brown both dorsally and ventrally, rather than chocolate brown. (This difference is less evident from the alcohol material). Fur colour of the holotype male, in alcohol, is close to Cinnamon-Brown, being slightly lighter ventrally; colour of ears and wing membranes slightly paler.
The glans penis resembles that of N. gouldi but the urethral lappets are relatively larger and extend further distally; the median dorsal groove is more pronounced and the glans penis of N. gouldi is more The baculum is very similar in shape to that of N. gouldi (Fig. 4) : the basal end is relatively short, the shaft is thick and abruptly tapers to a thin point for its terminal one quarter. The distal end forms a solid point.
Dimensions of the baculum of the holotype are smaller than 24 N. gouldi from throughout its geographic range in eastern Australia for length (2.95 mm versus mean = 3.27 mm, sd = 0.16, range = 3.0 -3.7 mm, CV = 4.8) and height (0.86 mm versus mean = 1.06 mm, sd = 0.12, range = 0.9 -1.3 mm, CV = 11.4), but are within the range for breadth, 1.11 mm (mean = 1.09 mm, sd = 0.092, range = 0.9 -1.3 mm, CV = 8.4).
Etymology.
A dual reference to the misty heights of Mt Koghis, the type locality, and the somewhat indistinct (nebulous) nature of diagnostic morphological criteria which is characteristic of species of Nyctophilus.
Comparison with other species. In external appearance, the holotype of N. nebulosus most resembles eastern Australian N. gouldi but has relatively shorter ears, and darker dorsal and ventral fur colour. The pronounced contrast between lighter ventral and dark dorsal fur colour of N. gouldi differs from the more uniform colouration of dorsal and ventral fur of N. nebulosus.
The holotype and two paratypes fall within the size range of adult N. gouldi of equivalent sex for all 14 external measurements (tragus length was not examined) and all but one (interbulla breadth) of the 18 skull and dental measurements given in Table 1 (Parnaby 1988). Interbulla breadth for both the holotype and paratype female M23731 (see Table 1 ) are larger than that of N. gouldi of equivalent sex, being respectively, 2.1 mm compared to 1.2 -1.8 (n = 57) for males; and 2.0 mm compared to 1.4 -1.8 (n = 33) for females. Both specimens fall within the range of interbulla breadth for N. bifax; 1.9 -2.5 mm (n = 60) for both sexes. The bullae of N. nebulosus are smaller and consequently further apart than in N. gouldi. This is apparent in a plot of interbulla breadth against bulla length (Fig. 5 ). While there is no doubt that N. nebulosus is not conspecific with N. bifax, the somewhat intermediate nature of some characters in relation to N. bifax and N. gouldi prompted an assessment of variation using a canonical variates analysis (CVA) of 12 skull and dental measurements. Four groups used in the analysis were adult N. bifax and N. gouldi, grouped by sex to account for sexual size dimorphism exhibited by these species (Parnaby 1987 (Parnaby , 1988 Table 3 . Allocation of individuals to four groups using classification functions from canonical variates analysis of 12 skull and dental measurements. Two N. nebulosus specimens were entered as ungrouped, and allocated to species.
functions used to allocate individuals to groups.
A clear pattern of variation is evident on a plot of specimen scores on the first two CV axes (see Fig. 6 ), which combined capture 99.3% of the variance. Species separate on the first CV axis, and both N. nebulosus specimens have scores that are intermediate between N. bifax and N. gouldi. The standardised character coefficients for the first CV axis (see Table 2 ) suggest that separation is based on a strong negative relationship between condylobasal length and to a lesser extent bulla length on one hand, and zygomatic breadth and interbulla breadth, i.e. skull breadth and distance between bullae decrease with increasing skull length.
Specimens of N. gouldi and N. bifax were allocated to species with 100 % accuracy (including jacknife estimates) using classification functions that were derived without inclusion of the two N. nebulosus specimens (see Table 3 ). However, a substantial number of specimens were incorrectly classified by sex. The holotype male was classified as male N. bifax, while the female paratype was classified as female N. gouldi.
DISCUSSION
Five microchiropteran species have been recorded from New Caledonia (Flannery 1995) and all belong in the Vespertilionidae. In addition to N. nebulosus, these include Chalinolobus neocaledonicus, Miniopterus macrocneme, M. robustior and M. australis. The only microchiropteran species generally regarded as endemic is M. robustior. However, the taxonomic status of the members of the latter genera from New Caledonia require further clarification. The low number of microchiropteran species known from New Caledonia to date probably reflects a lack of specialist collecting. For example, the genera Chaerophon and Emballonura, widely distributed in the Western Pacific, occur further east in Vanuatu and Fiji (Hill and Beckon 1978) , but are not yet recorded from New Caledonia.
In overall morphology, N. nebulosus most closely resembles N. gouldi but differs from that species principally in: relatively smaller bulla size, relatively broader least intertemporal breadth and zygomatic breadth, relatively shorter basalar length, less reduced third molars, pronounced fur colour difference, and relatively larger urethral lappets. Species status is justified in view of the frequently conservative nature of cranial and dental variation within the genus, and the generally subtle morphological differences which typically distinguish species of Nyctophilus (Parnaby 1988). For example, although the Australian species N. bifax and N. gouldi belong to separate species groups (Tate 1941; Parnaby 1988) , ranges for nearly all external, skull and dental dimensions overlap when localities a re pooled from throughout the species'geographic ranges.
The affinities of N. nebulosus appear to lie with Australian rather than New Guinean taxa. Although N. gouldi is widely distributed in eastern Australia it has not been reported from New Guinea. Similarly, C. neocaledonicus, variously considered to be a full species (Flannery 1995) , or a subspecies of C. gouldi (Koopman 1984) , which is otherwise restricted to Australia, is also thought to have an Australian origin. In relation to a putative Australian origin of N. nebulosus, the flight characteristics of the species are likely to strongly contrast with other insectivorous bat species so far recorded from New Caledonia (i.e., Chalinolobus and Miniopterus species). Whereas Australian C. gouldii and Miniopterus species have high aspect ratios and comparatively low wing loadings indicative of comparatively fast, strong flight, Australian Nyctophilus such as N. geoffroyi, N. arnhemensis, and N. timoriensis are considered to be slow, highly manoeuvorable species with low aspect ratios (Dwyer 1965; McKenzie and Rolfe 1986) . Dobson (1878), who regarded morphological variation in the genus Nyctophilus to be so slight that he placed all taxa under N. timoriensis, cites a specimen of Nyctophilus from the Fiji Islands. J. E. Hill (pers. comm.) examined a specimen reputedly from Fiji (British Musuem of Natural History number 70.12.18.1), from which the skull and baculum has been extracted, and considered it to be N. gouldi. However, as the donor and collector of this specimen are not recorded, it is not possible to verify the locality. I have examined photographs of the skull of this specimen, which is in excellent condition. It is indistinguishable from N. gouldi, and differs from N. nebulosus by the larger bullae and relatively narrower zygomatic breadth. The occurrence of a Nyctophilus which resembles N. gouldi in New Caledonia suggests that the validity of the Fijian record might perhaps be viewed in a different light.
An IUCN threat category of 'Vulnerable' is suggested for N. nebulosus, based on criteria VU B1ab(i,ii,iii) + 2ab(i,ii,iii) and D2 (IUCN 2001 ). Factors relevant to evaluating the status of this species include that it is known from a single location, in higher elevation rainforest -a habitat that is highly fragmented in New Caledonia; has been extensively cleared and modified, and is subjected to ongoing human pressures. Human pressure on rainforest at Mt Koghis, in the hinterland of Nouméa, is particularly acute due to high levels of human visitation, the continuing threat posed to the survival of rainforest from urban encroachment and wild fires originating near human settlement (Bauer and Sadlier 2000) . Detailed surveys targeting this species have not been undertaken and its ecology is essentially unknown. However, the IUCN discourages the liberal application of the 'Data Deficient' category on the basis that threat categories can often be assigned from consideration of associated factors such as extent of destruction and threats to habitat (IUCN 2001 ).
